The Parent Health Locus of Control (PHLOC) Scales measure parents' beliefs about the factors that affect their children's health. The aim of our study was to develop a Japanese version of the Parent Health Locus of Control (JPHLOC) Scales and to verify its validity and reliability. The JPHLOC scales consist of six scales: Professional Influence, Parental Influence, Child Influence, Media Influence, Fate Influence, and God, Buddha, and the Spirits Influence. Our questionnaire was administered to 231 principal caregivers from Japan whose children were under 6 years of age. The items, related to the "God, Buddha, and the Spirits Influence" scale, showed a floor effect. The exploratory factor analysis indicated that JPHLOC' six factors functioned similarly to the PHLOC' factors. The Fate Influence and Child Influence factor structures in JPHLOC scales were different from the corresponding factor structures in the original PHLOC scales in the functioning of only one item. There were statistically significant correlations between JPHLOC scales and Japanese version of the Parenting Stress Index-Short Form (PSI-SF), which add evidence to the criterion-related validity of JPHLOC scales. Furthermore, applying the known-groups method, our study showed that there was a significant difference across the JPHLOC scale scores, owning to differences in the children's and caregivers' demographics, which provides an evidence for construct validity. The Cronbach's alpha coefficients for the six scales were estimated between 0.73 and 0.93. In a test-retest study, the interclass correlation coefficients for the six scales were ranged between 0.80 and 0.90. The results suggested that the JPHLOC scales have sufficient reliability and validity. The JPHLOC scales are applicable to the caregivers of healthy children. We confirm that the PHLOC scales are also applicable to Japanese caregivers.
Introduction
When children are in their early developmental stages, it could not be expected of them to act in order to maintain their own health. Therefore, the provision of action, support or supervision by the parents is essential for the maintenance of their children's health [1] [2] . On the other hand, as they grow, children will develop the ability to maintain and promote their own health, and parents would have a significant role in guiding and supporting their children to help them develop their healthcare-related abilities [1] [3] [4] . At the same time, in case where children suffer from any sickness or disability, their parents may perceive it difficult to manage by themselves, and would seek professional medical care.
Overall, the maintenance and promotion of children's health are largely influenced by the parents. Thus, in order to help the parents maintain and promote their children's health, the authors reckon that it would be useful to investigate parents' beliefs about who or what determines children's health.
Rotter [5] proposed the construct of Locus of Control based on his social learning theory, stating that events are determined either by one's own behavior (internal locus of control) or by sources that are external to the individual (external locus of control) such as luck, chance, fate or others. Later, in 1978, Wallston et al. [6] developed the Multidimensional Health Locus of Control Scales, which measure health-related locus of control. Furthermore, in order to be able to address children's health, DeVellis et al. [7] developed the Parent Health Locus of Control (PHLOC) Scales, which measure parents' beliefs about who or what influences their children's health. The original PHLOC scales comprise 30 items distributed across six factors: Professional Influence (5 items: e.g., Health professionals keep my child from getting sick), Parental Influence (7 items: e.g., I have the ability to influence my child's well-being), Child Influence (6 items: e.g., My child is in control of his/her own health), Media Influence (4 items: e.g., What my child sees in TV commercials can affect my child's health), Fate Influence (5 items: e.g., Whether my child avoids injury is just a matter of luck), and Divine Influence (3 items: e.g., God will decide what will happen to my child's health). The questionnaire measures parents' beliefs about the extent to which each factor affects their children's health. Among other languages, the PHLOC scales have been translated from English into Norwegian [8] and Italian [9] . Previous studies showed that there were statistically significant correlations between the six factors of the PHLOC scales and stress in parents of children with congenital heart disease [10] . Furthermore, there was a correlation found between the six factors and anxiety or acute stress symptoms in parents during the 24 hours after their children's surgery [11] . Moreover, previous studies used the PHLOC scales to investigate the extent to which parents believe that they However, Japanese version of the PHLOC scales has not been developed yet.
Therefore, the aim of our study was to develop the Japanese version of the PHLOC (JPHLOC) Scales and to verify its validity and reliability.
Methods

Development of JPHLOC Scales
One of the authors translated the PHLOC scales into Japanese with the permission of the author of the original PHLOC scales [7] . Three nursing researchers, who had experience in living abroad, revised independently the Japanese translation. With regard to the items from the Divine Influence scale, we had to introduce some culture-specific changes and to substitute "God" from the original PHLOC scale with "God, Buddha, and the Spirits" in the JPHLOC scale. This revision owes to the fact that most Japanese believe in both Shinto and Buddha, and recently, the practice has developed to respect the concept of spirits. An independent professional translator back-translated the Japanese version three times in total; after each back-translation, we revised the scale to refine it. Three nursing researchers, including the authors, and three graduate nursing students examined the validity of the contents of JPHLOC scales. We discussed evaluating the wording of the JPHLOC scales for appropriateness to the Japanese context. As mentioned above, concerning the items of the God, Buddha, and the Spirits Influence scale, we introduced a mild change in their wording in order to make them more culturally adequate and familiar to Japanese people. Finally, the author of the original PHLOC scales [7] reviewed the translated items and granted us his approval upon the Japanese version of the PHLOC scales.
To confirm the wording of the questions, a pretest was carried out with 13 mothers who were, by the time, engaged in childrearing. As an inclusion criterion for the participants, we decided on inviting for participation only mothers whose children were under 15 years of age. Snowball sampling was used to recruit participants from centers that the authors were acquainted with. The average response time to the questionnaire was 12 minutes. The mean age of the mothers and the children was 39.36 years (standard deviation [SD] = 4.58) and 4.18 years (SD = 2.98), respectively. The results suggested that further modification of the wording was not needed.
Survey Setting
As an inclusion criterion for the participants, we decided on inviting for participation only principal caregivers whose children were under 6 years of age. Participants were recruited at ten public preschools and one private nursery school, as well as at various health centers, where children were brought for the regular 18-month and 42-month health examinations. All these facilities were located in the same city. In case the recruited caregivers had two or more children who 
Data Collection
We asked for permission to conduct this survey from the boards of both the preschool and the health center, and from the head of the private nursery school.
We distributed the questionnaire and information sheet to caregivers via the heads or teachers of the preschools and the nursery school. Three weeks after the first distribution, the questionnaire was distributed for the second time at the nursery school for the purpose of retesting the participants. Additionally, we distributed the questionnaire and information sheet directly to the caregivers who took their children to the health center for examination. For the purposes of the retest, some of the caregivers were given a second questionnaire as well and were asked to complete it 3 weeks after the first. All surveys were anonymous, the participants completed the questionnaire by themselves, and sent them back via mail.
Instruments
The questionnaire included questions regarding caregivers' and children's demographic information, and two instruments.
Caregivers' and Children's Demographic Information Form
This form consisted of questions about the participant's age and gender, current working status, number of children, children's age, children's gender, children's birth order, whether children attended a hospital regularly.
The Japanese Version of the Parent Health Locus of Control (JPHLOC) Scales
The original PHLOC scales consist of six scales (i.e., Professional Influence, Parental Influence, Child Influence, Media Influence, Fate Influence, and Divine Influence) and of 30 items. DeVellis et al. [7] examined the original PHLOC scales' validity and reliability in an American sample and calculated Cronbach's alphas for the six scales between 0.76 and 0.92.
The JPHLOC scales comprise of 30 items as well. Responses are scored using a 6-point scale (1 = strongly disagree; 6 = strongly agree). The JPHLOC scales consist of six scales: Professional Influence, Parental Influence, Child Influence, Media Influence, Fate Influence, and God, Buddha, and the Spirits Influence.
The higher the scores for each scale, the stronger the parents believe this factor influences their child's health.
in order to investigate the characteristics of parents' stress related to child rearing. The PSI is a screening and diagnostic assessment technique designed to measure the relative magnitude of stress in the parent-child system [16] . Cronbach's alpha estimation for PSI total score was 0.95 [17] . The PSI was adapted in Japanese by Narama et al. [18] and later, based on that adaptation, Araki et al. [19] developed a shortened Japanese version (PSI-SF). The PSI-SF consists of two subscales: Parent Domain subscale (10 items) and Child Domain subscale (9 items) [19] . The Parent Domain subscale measures the parenting burden and the quality of the relationship within the parents' couple. The Child Domain subscale measures the attachment between the parents and children and the sense of children's problems and difficulties. Each item of the PSI-SF scale is scored from 1 to 5 (1 = strongly disagree; 5 = strongly agree), with higher scores indicating stronger parenting stress. The PSI-SF scale is a valid [19] and widely used self-report measure of parenting stress. Cronbach's alpha estimation for PSI-SF total score was 0.82 [19] .
We measured PSI-SF in order to verify the criterion-related validity of JPHLOC scales. We predicted that if caregivers perceive weak parental stress, they will believe themselves being able to influence their children's health. While if caregivers perceive stronger parental stress, they will believe that their children's health and safety are to a significant extent not influenced by them, but rather by fate or other factors.
Data Analysis
The statistical analysis was performed using SPSS 23.0J (IBM, Tokyo, Japan).
Values of p < 0.05 were considered significant. Mean score and standard deviation of the JPHLOC scales were calculated, and floor and ceiling effects of the JPHLOC scales were checked for. Then, we confirmed the normal distribution of the JPHLOC scales using Shapiro-Wilk test.
We evaluated the reliability of the JPHLOC scales using internal consistency and stability coefficients; internal consistency was assessed using Cronbach's alpha, and stability was assessed by the test-retest interclass correlation coefficients (ICC).
We evaluated the structural validity of the JPHLOC scales using exploratory factor analysis. To evaluate the criterion-related validity of the JPHLOC scales, we calculated the Spearman's rank correlation coefficients between JPHLOC scale scores and the PSI-SF. We evaluated construct validity applying the known-groups method [20] . To perform the known-groups method, we divided participants across certain demographic characteristics (e.g., participants' age, children's age, number of children) into two groups according to median value and the distribution of scores for continuous variables. Following the procedure, we divided participants into two groups by their age (≤35, ≥36 years), their children's age (≤3, ≥4 years), and the number of children (1, ≥2) . Furthermore, we also divided participants into two groups based on the children's birth order 
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Results
Demographic Characteristics of the Participants
We distributed 1198 questionnaires to potential participants from April to November 2017. Two hundred and sixty-five respondents (22.1%) returned the questionnaires, and the valid response rate was 19.3% (231 questionnaires). Table 1 shows the demographic information of the participants. Their mean age is 
Score Distribution of JPHLOC Scales
As shown in Table 2 
Structural Validity
The structural validity of the JPHLOC scales was examined using an exploratory factor analysis and applying the principal factor method. The number of factors was held at six, and Promax rotation was applied. The number of factors was determined in accordance with the original PHLOC scales in order to assess whether the factor solution will be replicated in the JPHLOC scales. The estimation of the Kaiser-Meyer-Olkin measure was 0.82 and Barlett's test of sphericity was significant at p = 0.000. Table 2 shows the factor distribution of the 30 items. The factor loadings of the items range between 0.33 and 0.93. The correlations between the six factors are in the range of −0.14 to 0.52.
The exploratory factor analysis indicated that JPHLOC's six factors had al- tion. Therefore, we decided to compose two different scales for each of the factors: one scale would be composed as in the original PHLOC scales and the other as in the JPHLOC scales. To distinguish the two scales for each factor, we marked the JPHLOC scales with " †" (i.e., child † , fate † ) as can be seen in Tables 3-5 .
Criterion-Related Validity
As shown in Table 3 , there was a statistically significant negative correlation between the Parental Influence factor and the PSI-SF (Total score, Parent Distress factor, and Child's Character factor). There was also statistically significant positive correlation between the Fate Influence factor (as defined in the original PHLOC scales, and in the JPHLOC scales) and PSI-SF (Total score, Parent Distress factor, and Child's Character factor).
Construct Validity Estimated with the Known-Groups Method
The results of the known-groups method are shown in Table 4 . When the participants were grouped by age (≤35, ≥36 years) and the groups were compared, the Parental Influence mean scale score was significantly higher for participants aged ≤ 35. In contrast, the Professional Influence mean scale score was significantly higher for participants aged ≥ 36 years. As compared with children aged 4 years or more, children aged 3 years or less exhibited higher mean parental scores and lower mean children's scores. When groups were compared based on number of children (1, ≥2), the Professional Influence mean scale score was significantly higher for the participants with one child. Furthermore, when compared based on children's birth order (1 st , ≥2 nd ), the Parental Influence mean scale score was significantly higher for participants, whose child was the first in birth order. Finally, when participants were grouped and compared based on whether their children currently attend or have attended regularly a hospital, the Professional Influence mean scale score was significantly higher for the participants whose children have an experience of regularly attending a hospital.
Reliability
The Cronbach's alpha coefficient for JPHLOC scales was estimated at 0.84 for a total of 30 items. The Cronbach's alpha estimations of each scale were as follows:
Professional Influence alpha = 0.77, Parental Influence alpha = 0.82, Child Influence alpha = 0.73, Child † Influence alpha = 0.75, Media Influence alpha = 0.83, Fate Influence alpha = 0.88, Fate † Influence alpha = 0.85, and God, Buddha, and the Spirits Influence alpha= 0.93. DeVellis suggested a value greater than 0.70 as a respectable bound for Cronbach's alpha when assessing reliability [21] .
A test-retest analysis of the same 30 items was conducted as well with 33 participants. Table 5 shows the results from the test-retest; the ICCs аrе in the range of 0.80 to 0.90.
Discussion
In our study, JPHLOC scales were developed and verified for reliability and validity in caregivers of healthy children. As a result, sufficiently reliable and valid JPHLOC scales, consisting of 30 items distributed across six scales, were developed.
According to the score distribution of JPHLOC scales, the three items related to the "God, Buddha, and the Spirits" scale showed a floor effect. One possible explanation could be that the history of separation of religion and state has ex- erted a great impact on the Japanese. Therefore, many of them do not practice any particular religion, unlike Christians, and consider themselves as non-religious [22] . Few caregivers declared they belonged to specific Shinto or Buddhist sects.
Thus, it seems difficult to regard religion as a familiar source for guidance on management of children's health.
Concerning reliability, for the Japanese adaptation of the PHLOC scales we estimated Cronbach's alpha coefficients in the range of 0.73 to 0.93 for all six scales, which are considered satisfactory according to the conventions in statistics for social sciences [21] . For comparison, the Italian version of PHLOC scales, developed by Bonichini et al. [9] , estimated Cronbach's alpha coefficients ranging from 0.72 to 0.91, which values are as high as the coefficients obtained in our study. Therefore, we can conclude that the internal consistency of JPHLOC scales is satisfactory and the inventory is reliable. Moreover, the ICCs for test-retest reliability for all JPHLOC scales were estimated at 0.80 or higher, supporting the stability of JPHLOC scales. As for structural validity, the items of JPHLOC scales were distributed across the six scales in the same way as in the original PHLOC scales, except for item No. 15 ("My child's safety mostly depends on what my child does"). Item No. 15 had the highest factor loading in the Fate Influence scale, instead of in the Child Influence scale. This appears to be associated with the fact that Japanese mothers have a lower feeling of self-efficacy for child-rearing than American mothers [23] . In general, infants are very curious, always suffer small injuries and accidents, and are unable to manage their own safety. As Japanese caregivers have a low feeling of self-efficacy for child rearing, they presumably would think that the safety of children cannot be guaranteed by either children themselves or their caregivers, but would be determined by fate. Meanwhile, the study on the development of the Italian version of PHLOC scales showed that only item No. 15 had similar factor loadings in the Fate Influence (0.25) and Child Influence (0.30) scales [9] . This may indicate that Japanese and Italian caregivers shared similar attitudes. Based on these results, given that JPHLOC scales and the original PHLOC scales differ in structure, the former appears to have a factor structure consistent with the characteristics of Japanese caregivers.
Considering the criterion-related validity, we found that PSI-SF and the Parental Influence scale of JPHLOC were negatively correlated. A study conducted on parents of children treated for congenital heart disease or acute disease at hospitals in Egypt, showed that parents with higher parenting stress had significantly lower scores on the Parental Influence scale of PHLOC. The study revealed that these parents do not recognize themselves as a factor for determining children's health [10] . Although the conditions of our study differed from those of the Egyptian study, the same results were obtained. Furthermore, PSI-SF and the Fate Influence scale of JPHLOC were positively correlated. In another study on Canadian parents, scores on the Fate Influence scale of PHLOC were higher as children were more frequently involved in accidents, such as burns and collisions [12] . In other words, a high frequency of children being involved in acci- Open Journal of Nursing dents is a factor for increasing parenting stress of caregivers, which leads them to rely more on fate than on themselves for preserving their children's health. Thus, the positive correlation between PSI-SF and the Fate Influence scale of JPHLOC appears important and adds evidence to the criterion-related validity of JPHLOC scales.
In analysis of construct validity, we applied the known-groups method. Based on our findings that comparison groups differ in their scores across the scales of JPHLOC owing to different demographic characteristics of the participants and their children, we are confident to confirm the construct validity of JPHLOC scales. Additionally, we found that scores on the Professional Influence scale were higher in caregivers aged 36 years and older. Likewise, among mothers living in Japan who were registered as in need of parenting support in a city, significantly more mothers aged 40 years and older reported difficulty in parenting at the 4-month-old health examination, compared to mothers in their twenties [24] . It has been reported that older mothers do not receive adequate parenting support because their parents are too old to help them [25] . Thus, Yoshioka et al. [24] state that older mothers must seek practical advice from medical personnel about building a new life adapted for the needs of their infants. Therefore, we assume that, as caregivers are older, they ask and entrust more frequently medical professionals with the management of their children's health. Another important result is that scores on the Child Influence scale were lower in caregivers of children aged 3 years and younger. DeVellis et al. [7] also reported similar results showing that scores on the Child Influence scale of original PHLOC were lower in caregivers of preschool-age children than in caregivers of school-age children. DeVellis et al. [7] stated that it was reasonable for caregivers of small children to rarely recognize children themselves as an influential factor for their own health.
Study Limitations
The author of the original PHLOC scales developed the items of his inventory using a sample of parents of preschool and elementary school children [7] .
However, our study excluded as participants the caregivers of elementary school children, which might have affected the Fate Influence scale score. It will be necessary to conduct a comparable research on the JPHLOC scales with the participation of caregivers of elementary school children. Furthermore, all the facilities at which we distributed the questionnaire (i.e., health center, preschool, and nursery school) were located in only one city. Thus, the health and healthcare conditions in the city might have influenced the results of the study. Therefore, it would be necessary to be careful when generalizing these findings.
Conclusions
We developed a Japanese version of the PHLOC scales and verified its validity and reliability using a sample of 231 caregivers, whose children were aged under Therefore, this scale can be used to support the parents of children with chronic diseases treated at outpatient clinics to transfer the main responsibility for their child's healthcare to the child him/herself as children grow up. Moreover, when children suddenly become ill, the scale can also be used to support the parents to calmly take care of them at home and to determine objectively when it is necessary to bring them to a hospital. Concerning the comparability of the factor structures of JPHLOC scales and original PHLOC scales and their functioning, the items related to the "God, Buddha, and the Spirits Influence" scale showed a floor effect. Additionally, the Fate Influence and Child Influence factors as defined in JPHLOC consisted of different items in comparison to the same factors as defined in the original PHLOC. Both of these findings seem to reflect the specificities of the Japanese caregivers' parenting view.
Furthermore, regarding the Fate Influence and Child Influence factors, their reliability and validity coefficients proved to be very similar between the JPHLOC scales and the original PHLOC scales. Thus, we confirm that the PHLOC scales are applicable to Japanese caregivers.
